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$\frac{\partial p}{\partial t}(x, t)=-\sum_{i=1}^{n}\frac{\partial}{\partial x^{i}}(A^{\dot{\iota}}(x)p(x, t))+\sum_{i,j=1}^{n}\frac{\partial^{2}}{\partial x^{i}\partial x^{j}}(B^{ij}(x)p(x, t))$ . (1.2)
$x$ $\mathbb{B}(x)$ $\mathbb{B}=(B^{ij}(x))=\frac{1}{2}\mathbb{S}\mathbb{S}^{T}$
( $\mathbb{S}$ $\mathbb{B}$
). $X_{0}=x$ (1.1) $X_{t}$
$A$ $\mathbb{B}$
$\{\begin{array}{l}A^{i}(x)=\lim_{tarrow 0}\frac{E_{x}[X_{t}^{i}-x^{i}]}{t},B^{ij}(x)/=\lim_{tarrow 0}\frac{E_{x}[(X_{t}^{i}-x^{i})(X_{t}^{j}-x^{j})]}{2t}.\end{array}$ (1.3)
$E_{x}[\cdot]t$ (1.1)
(1.3) $\mathbb{B}(x)$
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Figure 2: (a) 1979/1980 2009/2010 31 LFV EOFI
(b) $EOF$2
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$Y=(Y^{1}(t), Y^{2}(t), \ldots, Y^{n}(t))^{T}$ $\mathbb{J}=$
$(J^{ij}(X))$ $A$ $A$
$t=0$ $Y(0)$ (
) $\mathbb{M}(t, \tau)=(M^{ij}(t, \tau))_{i,j=1}^{n}$ $Y(t)$
:















(3.2) $\delta X_{t}^{i}$ :
$\delta X_{t}^{i}=\delta X_{0}^{i}+\int_{0}^{t}\delta A^{i}(X_{s})ds+\int_{0}^{t}\sum_{j=1}^{m}S^{ij}(X_{s})dW_{s}^{j}$ (3.3)
$\delta X_{t}^{i}=X_{t}^{i}-E_{x}[X_{t}^{i}],$ $\delta A^{i}(X_{t})=A^{i}(X_{t})-E_{x}[A^{i}(X_{t})]$
$\delta X_{t}$
$\delta X_{t}^{i}=\sum_{j=1}^{n}M^{ij}(t, 0)\delta X_{0}^{j}$ (3.4)
(3.4)
$E_{D}=\epsilon\Vert \mathbb{M}(t, 0)\Vert$ (3.5)
$\mathbb{M}$ $\Vert \mathbb{M}\Vert\simeq\exp(t\Vert \mathbb{J}\Vert)\simeq 1+t\Vert \mathbb{J}\Vert$
86
(3.3) (1.5)
$E_{x}[\delta X_{t}^{i}\delta X_{t}^{j}]=E_{x}[\delta X_{0}^{i}\delta X_{0}^{j}]$





$Eoe[\delta X_{s}^{i}\delta A^{j}(X_{s})]+E_{x}[\delta X_{S}^{j}\delta A^{i}(X_{s})]$






$E_{\mathcal{S}}=\Vert Eoe[\delta X_{t}\otimes\delta X_{t}]\Vert\simeq\Vert E_{x}[\delta X_{0}\otimes\delta X_{0}]+2tE_{x}[\mathbb{B}(X_{t})]\Vert$
$\simeq\sqrt{\epsilon^{2}+2\Vert \mathbb{B}\Vert t}=\sqrt{\epsilon^{2}+2\sigma_{S}^{(1)}t}$ (3.9)
$\epsilon^{2}$





Figure $3a,$ $3b$ 2001/2002 2009/2010 9
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$($Figure $4c, 4d)$ .








(Figure 4). $\epsilon^{2}=0.12$ $\mathbb{B}$
(Figure $5d$ )
(Figure $3d$ ).
Figure 5: (a) $\mathbb{J}$
0.02. (b) 0.12 $\mathbb{B}$
0.02. (c) (3.6) (d)
0.12 $(a, b, c)$
$\mathbb{M},$ $\mathbb{B}$ ,
(Figure 7) 0.01
Figure 6 $,$ ( $PC$ l, $PC$2) $=(-1.2, -1.2)$
( )
90




Figure 6: $(-1.2, -1.2)$ ( )
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